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Research for the Forester
Prop.  J.  A.  Larsen
In these times we cannot live one complete day without coming
in  contact  with  research  in  some  form  or  other.    In  the  brief
space  of  twenty  years   the  spirit  of  investigation  has   grown
from a hobby to an obsession.    We inquire into everything from
pickles  to  palaces.     With  some  it  is  a  fad,  but  with  most  it
is  a  serious  business.    The  urge  to  discover  new  facts,  establish
new laws and compound new formulae actuates every profession
and  the  foresters  not  the  least.
Forestry,  like  any  other  profession  or  science,  cannot  exist
or  progress  without  research.  New  facts  are  the  life  tonic;  new
ideas  and  applications  stimulate  it  to  larger,  more  effective  and
more  useful  operations.     Some  of  the  things  brought  to  light
in  this  profel3SiOn  Within  the  last  fifteen  years  have  well-nigh
revolutionized  the  practices  of silviculture,  grazing and  the  uti-
lization of the forest products.
In  this  article  the  purpose  is  to  present  to  the  forest  school
student and the prospective stu-dent, the scope of forest research,
the  organizations  conducting  such  research,  the  opportunities
for  employment  upon  graduation,  and  to  give  a  few  hints  re-
garding  preparation  for  forest  research  as  a  life  occupation.
You  ask,  "What  is  there  yet  to  do  and  discover  in  forestry,
and  what  al+e  my  chances?"   The  work  which  lies  ahead  is  not
confined  to  any  one  single  line  of  endeavor,  but  covers  a  vast
array  of  subjects  which  will  appeal  to  men  of  different  bent,
inclination,   training`   and   temperament.     Briefly   stated,   some
of  these  different  lines  are  silviculture,  which  involves  the  rais-
ing  and  managing  of  the  forest  crop ;  protection  from  fire,  in-
sects or diseases, each of the last three requiring experts in their
respective  lines ;  grazing and  the management  of  the vast  cattle
and  sheep  ranges,  particularly  in  the  western  United  States;
forest  utilization  and  investigations  into  the. multifarious  me-
chanical,  physical  and  chemical  properties  of  wood,  and  fitting
them  to  different  industrial  uses;  forest  economics  with  prob-
lems  in  taxation,  transportation,  supply  and  demand.     These
various lines will be taken up  in  greater  detail in the following
Pages.
Some  of  the  forest  problems  require  years  of  study,  others
may   be   finished   within   comparatively   short   time;   some   are
solved  by  the  repeated  observation  on  established  plots ;  others
are  solved by conscious  experimentation  of a high  order.    Some
are out in the vast open stretches while others must be  attacked
in  the  laboratory.    Each  and  all  offer  a  very  fascinating  field
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and lead to the establishing of original information which  gives
lasting satisfaction to the  devoted and  enthusiastic  investigator.
In  the  field  of  silviculture   (forest  production)  you  may  not
discover  new  trees  but  vou  can  help  round  out  the  knowledge
of  those  already  on  theu list.     The  forester  is  ever  seeking  ac-
curate  information on  a  hundred  and  one  different  points.    He
wants to know in what kind of soil or on what slope or exposure
the  seed  will  catch  best  after  he  has  made  a  cutting;  when,
how  and  where  he  should  plant  trees  to  the  best  advantage;
what  species  grow  best  and  make  the  most  desirable  form  in
pure stands or in mixed forest ;  what trees  are wind firm ; what
are the enemies to trees in the various stages of their development
and  how  may  these  be  prevented  or  combated;  how  shall  the
slash  be  disposed  of  after  logging?     These  are  only  a  few  of
the  myriad  questions  which  come  up  when  we  really  begin  to
manage   our  forest  scientifically,   and  when  we   consider  that
there  are  ten  or  twelve  different  forest  r'``,gions  in  th-®s  country,
each  with  a  great  number  of  trees  never -beflore  made  the  sub-
ject  of  careful  study,  we  will  readily  understand  that  there  is
no  danger  of  running  out  of  problems  for  some  time  to  come.
In  the  line  of  forest  protection,  some  of  the  matters  that
must  be  settled  are  what  constit,ute  dangerous  or  critical  -fire
weather   conditions?     How   may  the   forests  be   classified  and
rated  6n  the  basis  ot`  relative  fire  hazard  or  inflammability?
Where are the most dangerous zones and what factors contribute
toward  increasing  this  danger?    Classifications  and  methods  of
combating  forest  insects  and  diseases  are  incomplete,  and  these
lines  offer  interesting fields  for  pathologists  and  entomologists.
In  forest  utilization  we  must  know  what  the  various  species
of  trees  are  suited  for;  how  best  they  may  be  manufactured
into  lumber;  how  seasoned  an-d  prepared  for  the  market.     If
a  tree  does  not  sell,  the  forester  and lumberman  must,  through
experimentation   and   investigation,   discover   and   demonstrate
its  application  in  certain  lines  of  manufacture.     The  forester
must  investigate  and  develop  methods  of  getting  the  most  out
of  extractives  of  resin,  oil,  turpentine,  and  tannin.    He  must.
know  how  much  each  tree  will  Yield  and  discover  means  of  in-I/
creasing   or   perfecting   the   output.     He   must   determine  the
strength of each species and by numerous and repeated mechani-
cal  tests  involving` hardness,  breaking  strength,  elasticity,  dura-
bility and penetrabilit,y,  and  since  there  are  about five  hundrecl
different  trees  in  the United  States,  one  may  gain some  impres-
sion  of  the  enormous work  ahead  in  this  line  alone.
In  the  grazing  industry  and  range  management  the  forester
meets  questions  of  carryintg  capacity,  methods  of  herding,  bed-
ding and salting and other means by which he may prevent, over
grazing  the  entire  1~ange  Or  Certain  spots  and  realize  the  maXi-
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mum beef production without injury to the range.    There exist
poisonous plants which every year take a heavy toll of livestock.
There   are  many  difficulties  in  rodent  and  predatory  animal
elimination.     Most  of  these  problems  are  investigated  by  the
Forest  Service  through  their  office  of  Grazing  and  in  coopera-
tion  with  the  Bureau  of  Plant  Industry  or  the  Biological  Sur-
vey.    For  the  solution  of  these  there  are  experts  in  the  field
at  all times and in all  parts  of the western U.  S.
For  those  leaning  toward  mathematics,  statistics  or  political
economv  there  are  problems  awaiting  sc`1ution  in  forest  land
allocatiuon   and  valuation,   transportation,   export   and   impoirt,
et,a.     The  forester  must  help  solve  the  problems  of  supply  of
raw  material  to  established  industries,  assist  in  the  adjustment
of prices and costs of transportation so as to stimulate a healthy
demand,  growth  and  utiliza+.ion  of  the  ft\rest  products  in  each
region.    Research  in  this  field  falls  properly  in  the  sphere  of
forest   economics  and  is  handled   in  a  branch  of  the  federal
Forest Service in Washington. For those of legal bent, knowledge
alnd training in forestry, there await problems in taxation, legis-
lation  and  protection  which  may  foster  and  stimulate  raising
of  the  forest  crop  and  prevent  injurious  exploitation  or  des-
truction.
The  agencies  conducting  forest  research  in  this  country  are :
the  federal  Forest  Service ;  the  Carnegie  Institute;  the  various
states which maintain departments of forestry, and some lumber
manufacturers,  pulp  and  paper  compan-®ef,,  timber  breservation
concerns   and   miscellaneous  woodworking   industries.     By  far
the  most  active  and  comprehensive  is  that  of  the  U.  S.  Forest
Service  which  has  established  and  manned  a  forest  experiment
station in each principal forest region in this country numbering
thirteen in all.     Each of these stations has a director who usually
has  the  title  of  Senior  Silviculturist  with  a  salary  somewhere
about  $5,000  per  year.     LTnder  him  are  trained  men  ranking
as  Associate  Silvicu]turists  with  salaries  of_'  $3,800  to  $4,400  per
year,   and  Assistant   Silviculturists  with  salaries   of  $2,600  to
$3,100  per  year.    The  new  appointees  are  designated  as  Junior
Foresters with salaries from $2,000 to $2,500 per year.    The men
in the upper grades carry responsibility  for  certain lines of for-
est  investigations  assigned  to  the  eXPerimeflt  Stations,  Plan  t,he
studies,  conduct  the  field  work  and  prepare  progress  and  final
reports.    They  naturally  work  in  close  cooperation  with the  di-
rector.    The new members may not  assume  direct responsibility
±'or  a  study  until  he  has  mastered  certain  field  methods  and
proved  his  ability.     These  stations  are  engaged  primarily  in
silvicultural  studies.
The  U.  S.  Florest  Service  conducts  a  fforest  products  labora-
tory  located  at  Madison,  Wis.,  where  mechanical,  chemical  and
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other  properties  of  wood  are  studied.    The  field  of  the  Forest
Products Laboratory is as wide as the entire United States.    The
experts  who  have  their  headquarters  at  Madison  may  conduct
railroad  t.ie  service  tests  in  Maine  or  in  O1-egOn   ;1umber  manu-
facturing studies in Minnel3Ota and Louisiana.    The inve'stigative
projects  centered  in  this  laboratory  would  in  themselvel.  make
a  tabulation  longer  than  this  article.     It  will  be  sufficient  to
mention  briefly  some  of  the  main  leads.,  which  are:  wood  pre-
servatives,   wood   chemistry,   hydrolysis   and   extractives;   pulp
and  paper  embracing  alkaline  pulping,  acid  pulping,  fiber  pro-
cessing  and  waste  utilization.    In  the  line  of  timber  mechanics
are  studies  in  structural  timbers,   gradiTig  rules  and  working
stre-3SeS,  woods  Suitable  for  aircraft  COnStruCtiOn,  Shipping  COn-
tainers and propertiel. and uses generally.  Timber physics,  wood
preservation,  wood  g'1ueing studies,  wood finishing` and  moisture
proofing  constitute  cnnother  line ;  other  projects  include  milling,
requirements of the wood consuming industries, and development
of  the  little  used  species,  eta.     The  men  employed  here  have
titles  and  designations  in  accordance  with  their  several  lines  of
work,-Forst  Engineer,  Forest  Chemist,  Dry  Kiln  Expert,  eta.
When a project, has been completed, either at the laboratory or
at one of the experiment stations, the man who has been in charge
generally  prepares  the  final  report   designed  for  publication.
It is usually issued  in print  as  one  of the  government a.irculars
or  bulletins,  or  it  may  be  published  in  a  trade  journal  or  tech-
nical  periodical  of  wide  circulation.     The  men  who  have  con-
ducted  the  study  and  prepared  the  report  receive  their  due
credits  as authors of the  article  or bulletin.
Within the  variotl.s state  forest  organizations  there  exists
actually  is  carried  on,  considerable  work  in  demonstration
cGa3
experimentation   especially  under  the   extension   service   or
rc5rdF]=F].I
cooperation  with  the  forest  schools,  which  are  integral  parts
of   the   state   agricultural   colleges.     The   work   consist   in   es-
tablishment  of  demonstration  shelterbelts,  planting  to  control
erosion, woodlot management, methods of cutting and harvesting
timber  and  preservation  of  forest  products  such  as  fence  posts,
building materials and wood using industries.
Lumber,  veneer  and  wooden  ware  concerns,  pulp  and  paper
companies,eta.,  have  of  late  years  engaged  men  with  forestry
training  and  research  ability  in  their  endeavor  and  eagerness
to discover new uses for their timber, improved methods of manu-
facture and utilization, and new outlets for their products.    Not
infrequently  they  own  land  which  must  be  reforested  and  this
invariably   involves   considerable   preliminary   experimentation
before they can embark upon a fixed and definite program, which
means expenditure o±l large sums of money.
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A  student  who  looks  forward  to  a  life  of  forest  research  in
any  of  the  above  lip_es  will  do  well  to  enroll  in  and  complete
one  of  the  regular  four-Year  courses  in  forestry  given  at  a  rec-
a/
ognized  school.    In  the  pursuit  of  his  studies  he  will  come  in
contact  with  men  who  have  had  experience  in  various  lines
of  forestry,  including  forest  research.    It  will  be  well  to  seek
summer  employment  at  one  of  the  government  forel3t  experi-
ment  stations  either  east  ol-  west.    By  this  he  will  earn  some
money,  learn  at  first  hand  some  of  the  methods  and  problems
and establish contacts which may help land him a position later
on.     During  junior   and  senior  years  he  should  endeavor  to
read  certain  outstanding  investigative  reports  in  order  to  get
into  the  spirit  of  the  work  and  study  technique  of  analyzing
data,  writing reports  and  drawing conclusions.    He  should  also
endeavor to  choose  elective studies which will further his know-
ledge  of the  chosen line.
A  Fine  Stand  of  Lodgepale  Pkprbe  in  the  Northerrb  Rockbe8.
Upon  graduation  he  may  be  able  to  pass  the  Ci\`il  Service
examination  and  obtain  the  position  as  Junior  Forester  with
one of the Experiment Stations.    But in order to become a very
outstanding  research   worker  in  his  field  he  should  return  to
a  forest  school  and  pursue  studies  for  his  Master's  degree,  spe-
cializing the while in the line  of work and studies which contri-
bute  directly  if  possible  toward  his  own  preferred  line.
For  research  in  the  field  of  silviculture  undergraduate  work
should  include  the  natural  sciences  such  as  Botany,  Geology,
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inorganic  and  organic  Chemistry,  Physics,  Biology  and  studies
of  Soils.    For  Grazintg  it  would  be  well  to  emphasize  Ecology,
Taxonom'-_c Botany, and bl~eeds of livel3tOCk. For resea,rch in forest
products one would naturally need Mechanics, Dynamics, Organ-
ic  Chemistry,  Higher  Mathematics  statistical  methods,  etc.,  and
for the branch of forest economics, Political  Economy, Transpor-
tation,  Taxation,  Business,  Law,  eta.
Forest research is now firmly established in the United States.
The  funds  appropriated  by  the  McNary-McSweeney  bill  equal
$3,625,000.     The  amounts  available  for  1930-31  from  this  fund
arid  from  regular  annual  appropriations  for  forest  investiga-
tions  will  be  about  as  follows :
Appropriation
Control    o±'    insects     ________.___
Control    of    diseas,es    ____._____           164,000#
=:{¬ (Insect,s  and  diseases  combinecl)
Forest  Exp7t.   Stations
Range   Invel3tigatiOnS   _
Forest  Products  Lab.  _
Forest    Survey    ___._________
Fore~st  Economics   _________
Forest  Fire  Th7eather  _
Forest   Wild   Life    __..__
473,000
85,000
635,000
125,000
50,000
Available  from
McNary-McSweeney
Authorization
$   214,000
142,000
35,240
68,000
Total    ----------------------------    $1,532,000                                 $     459,240
In  conclusion,  research  in  any  line  ancl  not  least  within  the
field of forestry demands thorough and consistent training from
the   very   start   in   undergraduate   eclucatit,n   and   presupposes
graduate  work  aiming`  to  develop  originality,  independence  and
scientific  methods.     The  successful  investig'ator  must  above  all
Other things be a good Student and amass a background Of know-
ledge;  he  must  use  resourcefulness  ancl  perspicuity  in  attack-
ing a problem,  and be possessecl with inexhaustible patience  and
perserverance  in  following his studies through  to the  end.      He
should  have  tolel~ance  ±'or  other  people7s  ideas  and  respect  for
any  trace  or  inkling  of  information  which  may  throw  light  on
his  own  problem.    The  opportunities  beckon  the  well  trained
and  capable  student  and  promise  a  life  of  absorbing  interest
characterized  by  useful  and  lasting  gel-vice.
